Effect of tryptophan derivatives on the phase properties of bilayers.
Binding of several tryptophan derivatives and tryptophan-containing peptides to bilayers is examined by monitoring fluorescence enhancement as a function of lipid concentration. The thermodynamic and spectral parameters of the solutes in the bilayers of vesicles and liposomes do not exhibit any anomalous dependence upon the gel or the liquid-crystalline phase state of the bilayer. Effects of these solutes on the phase-transition profiles of the bilayers of liposomes and vesicles are examined, and the lowering of the phase-transition temperature is correlated with the mole fraction of the solute in the bilayer. The partition coefficients do not change at the main phase-transition temperature. These observations contradict the thermodynamic explanation of the solute-induced lowering of the phase-transition temperature which is based on the Van't Hoff relationship for distribution of the solute in the two coexisting phases at the phase-transition temperature. It is postulated that solute molecules bound to defect sites in bilayers modulate the phase properties of bilayers. These defect sites are induced in the gel phase of bilayers of liposomes above the subtransition temperature.